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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the mobile used when taking out the exact location in the activity area of a 
mobile like the various activity cars engaged in earthwork etc. carries out location appearance of this 
invention, and it relates to equipment. 
[0002] 

[Description of the Prior Art] Conventionally, the uninhabited transit system which carries out automatic 
transit of the dump truck by uninhabited as a delivery system of the earth and sand in earthwork while 
recognizing a self location is known. This uninhabited transit system stores the transit course set up 
beforehand in storages, such as an IC card. Moreover, many laser reflecting plates are installed in 
accordance with the transit path of a dump truck. A direction and distance are computed from the 
receiving include angle of the reflective laser when turning to a reflecting plate the laser beam generated 
from a dump truck, and irradiating it. Uninhabited transit is carried out along with the course in which 
the dump truck was memorized, comparing this calculation data with the transit path data of a storage, 
and checking the transit location of a dump truck, and carrying out location amendment. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above conventional delivery systems, while 
the installation location of a laser reflecting plate must also be changed each time and the activity will 
become complicated if a transit path is changed in order to have to install a laser reflecting plate in 
accordance with the transit path of a truck, there is a problem to which a setup of a transit path also 
becomes troublesome. 

[0004] Then, as shown in Japanese Patent Application No. No. 126824 [ four to ], by forming a homing 
device in a fixed station and a migration car, respectively, and controlling to carry out the right pair of 
this homing device mutually, these people monitor the transit location of a migration car continuously 
by the fixed-station side, and have proposed the automatic material handling system which was made to 
carry out automatic transit of the migration car by this in accordance with the transit path, however, in 
such an automatic material handling system Since a fixed station and a migration car are in the 
bidirectional tailing condition of 1 to 1 which always carries out a right pair mutually, Even if two or 
more another migration cars for earth-and-sand conveyance exist besides this migration car or the back 
hoe which performs earthwork of an activity different from earth-and-sand conveyance, for example, 
******,****, and others, a bulldozer, a power shovel, etc. exist the fixed station of these activity car 
which has the relation of the above 1 to 1 carrying out location appearance cannot be made to serve a 
double purpose. 

[0005] Then, although it is possible to install the fixed station of dedication of a self-location ****** 
sake separately also to other activity cars If will become large-scale from ranging of a self-location 
****** sake, or its communication equipment, and it will become cost quantity, if it does in this way, 
and also many handsets prepared for every car in the same location are used since there was a problem 
which an electric wave interferes and causes trouble to control of a car and the output and band of an 
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electric wave which can moreover be used, without receiving the regulation on Wireless Telegraph Law 
also had a limit, it was unsuitable for many activity cars carrying out location appearance, it aims at this 
invention having been made in view of the above situations, and the mobile which can perform 
efficiently with high precision location **** of two or more mobiles in an activity area with the 
minimum facility at low cost carrying out location appearance, and offering equipment. 
[0006] 

[The means for solving invention] The fixed station which set this invention as the criteria location in an 
activity area in order to attain the above-mentioned purpose, Two or more migration vehicles where it 
moves along with the moving trucking which appointed the inside of said activity area beforehand, it 
prepares in said fixed station ~ having — said moving trucking defined beforehand — much locations — 
the fixed point with the scan means to scan It is prepared in either said scan means and a mobile, and 
when the collimation of the mobile which is carrying out autonomous transit along with said moving 
trucking is carried out by said scan means, it is characterized by having a location measurement means 
to measure the location of a mobile on the basis of said fixed station. Moreover, this invention consists 
of distance robots to which said location measurement means carries out outgoing radiation of the 
existing directive electric wave or directive light beam, and is characterized by installing this distance 
robot in said scan means, furthermore, this invention said distance robot - each scan of said scan 
means ~ it is characterized by having two or more radio sources for ranging or light sources which carry- 
out outgoing radiation towards the fixed point, respectively, moreover, this invention - said distance 
robot -- the one light source for ranging - having ~ the light from this light source ~ a splitter - 
dividing ~ each scan it is characterized by carrying out outgoing radiation towards the fixed point. 
[0007] 

[Example] Hereafter, one example of this invention is explained based on a drawing, drawing 1 is an 
outline block diagram at the time of [ of each activity car which performs residential-land-development 
construction for this invention ] applying for carrying out location appearance, and drawing 2 is the 
control-block Fig. of a fixed station and an activity car. The fixed station which set 1 as the criteria 
location which can overlook the whole reclamation construction area, and which was decided 
beforehand in drawing 1 , and 2a-2c in a reclamation construction area The earth-and-sand loading 
location PI, It is two or more activity cars for earth-and-sand conveyance, such as crawler discharge 
which carries out autonomous transit along with the moving trucking 3 which set up beforehand 
between the unloading locations P2 which discharge earth and sand, and these activity cars 2a-2c run the 
transit path 3 top under the monitor of a fixed station 1 . Moreover, 5 is the control center left in the 
predetermined location in a reclamation construction area, and the cables 6, such as a communication 
link and electric supply, connect between this control center 5 and a fixed station 1. 
[0008] the moving trucking 3 which defined the fixed station 1 beforehand - predetermined spacing - 
the fixed point ~ the scanner 7 to scan » having — this scanner 7 - non-illustrated a level drive and a 
vertical drive » moving trucking 3 - the fixed point - it scans, moreover, the scan on the moving 
trucking 3 by the scanner 7 - the fixed point - a coordinate is set up with the moving trucking data 
defined beforehand - having - and the scanner 7 - the scan of moving trucking 3 - a time amount halt 
predetermined when deduced in the fixed point ~ carrying out this scan the location on the activity 
area of the activity cars 2a-2c which pass through the fixed point can be measured now. 
[0009] a scan ~ in order to measure the transit location of the activity cars 2a-2c in the fixed point, while 
the distance robot 8 using the existing directive electric wave or directive laser beam is installed, on the 
scanner 7, the optical-communication machine 10 for space light wave data transmission which 
performs data communication on the both sides of a fixed station 1 and each activity cars 2a-2c is 
installed, moreover - each activity car 2a-2c top - the scan from the distance robot 8 of a fixed station 1 
- the fixed point « the optical-communication machine 12 which performs data communication 
between the target 1 1 which reflects the electric wave or the light source sent out towards the upper 
activity car, and the optical-communication machine 10 of a fixed station 1 is installed. 
[0010] As a control center 5 is shown in drawing 1 , while processing the various data transmitted 
through the optical-communication machines 10 and 12 from each activity cars 2a-2c Moving trucking 
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data and data, such as a starting command, are processed on a fixed station 1 and the activity cars 2a-2c. 
It has the VR display 42 grade for operating a fixed station 1 and the activity cars 2a-2c by remote 
control using the monitor 41 for a monitor and VR (virtual reality) method which display the activity 
situation of a host computer 40 and the activity cars 2a-2c to send out. 

[001 1] Next, the configuration of drawing 2 is explained, the operating set 7 of a fixed station 1 a 
radix point [ fixed station / 1 ] - carrying out each scan -- with the horizontal-angle measuring 
instrument 13 which measures the deflection angle from the reference point of the scanner 7 when 
circling horizontally so that a scanner 7 may carry out a right pair to the target 1 1 of the activity cars 2a- 
2c in the fixed point The angle-of- vertical measuring instrument 14 which measures the angle of 
inclination from the reference point of the scanner 7 when tilting in the vertical direction so that a 
scanner 7 may carry out a right pair to a target 1 1 similarly is formed. Moreover, a fixed station 14 is 
equipped with the control circuit 15 which consists of a microcomputer which manages and controls the 
whole fixed station. In this control circuit 15 The optical-communication machine 10, the range finder 
sensor 8, the data communication circuit 16, the horizontal-angle measuring instrument 13, the angle-of- 
vertical measuring instruments 14, these control programs, the moving trucking data of the activity cars 
2a-2c, data for a communication link and calculation location data of the activity cars 2a-2c And the 
store circuit 17 which stores the program which amends the location of the activity cars 2a-2c based on 
the location data and moving trucking data is connected, respectively, and the data communication 
circuit 16 is connected to the control center 5 through the cable 6. 

[0012] The activity cars 2a-2c are equipped with the main control circuit 18 which consists of a 
microcomputer which manages and controls the whole activity car. The store circuit 22 which stores in 
this main control circuit 18 the positioning sensors 20, such as an optical gyroscope which detects the 
optical-communication machine 12, insurance supervisory equipment 19, and the current position of an 
activity car, the operation control circuits 21 of an activity car, these control programs, moving trucking 
data, etc. is connected, respectively. 

[0013] Insurance supervisory equipment 19 is for performing rear-end collision prevention with the 
obstruction of an on-site worker and others, and fall prevention of an activity car, and consists of sensors 
for an ultrasonic sensor and a pitching angle, and angle-of-roll detection etc. The operation control 
circuit 21 performs an activity car for transit/halt, a turn, starting/halt of an engine, rise/down control of 
a loading platform, etc., and the crawler mechanical component 23, the control actuator section 24, 
engine starting/halt control unit 25, and rise/down mechanical component 26 of a loading platform are 
connected to this operation control circuit 21, respectively. 

[0014] Next, actuation of this example constituted as mentioned above is explained. First, input devices, 
such as a keyboard of a control center 15, are used, the position coordinate of the fixed station 1 in a 
working area and the moving trucking data of an activity car are inputted, and this is stored in a store 
circuit 17 through a cable 6, the data communication circuit 16, and a control circuit 15. Moreover, it is 
transmitted to the migration cars 2a-2c by the optical-communication machines 10 and 12, and moving 
trucking data are stored in the predetermined field of a store circuit 32 through a main control circuit 1 8. 
and the scan by which the scanner 7 of a fixed station 1 is beforehand plotted in moving trucking data - 
the fixed point - according to data, it drives with a predetermined time interval by the control circuit 1 5 
- having « thereby ~ moving trucking 3 - for example, the loading location PI to the unloading 
location P2 - letting it pass ~ loading - a location PI « turning - one by one - the fixed point - it 
scans. Moreover, if shipping of the earth and sand to activity car 2a which stands by in the loading 
location PI is completed and a start command is given from the non-illustrated power shovel for earth- 
and-sand loading, it will be sent out to the operation control circuit 21 from a departure command from a 
main control circuit 18, and when this drives the crawler mechanical component 23, activity car 2a will 
be started. And according to the path data stored in the store circuit 22, while the positioning sensor 20 
detects bearing and the location of an activity car, along with moving trucking 3, autonomous transit of 
the activity car 2a is carried out. 

[0015] On the other hand, if activity car 2a which runs a moving trucking 3 top comes to cross the fixed 
point under scan of a scanner 7, while the horizontal and vertical drive of a scanner 7 operate and 
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turning a distance robot 8 to the target 1 1 of activity car 2a, the right pair of the optical-communication 
machines 10 and 12 will be carried out. And outgoing radiation of the laser beam to be generated from 
now on is turned and carried out to the target 1 1 of activity car 2a by operating a distance robot 8. and 
the angle of inclination detected with the horizontal angle and the angle-of- vertical measuring 
instrument 14 which found the distance to activity car 2a, and were detected with this distance data and 
the horizontal-angle measuring instrument 13 by receiving the laser beam reflected with a target 1 1 - 
being based a control circuit 15 - the scan of activity car 2a - the current position in the fixed point is 
computed. The moving trucking data of activity car 2a memorized in this computed location data and 
store circuit 22 are compared, and it judges whether activity car 2a is running as moving trucking data. 
When deflection is in these both data, the location of activity car 2a is corrected to the location of the 
normal on moving trucking by carrying out drive control of the control actuator section 24 of activity car 
2a in the operation control circuit 21 . this following and location appearance - carrying out - control - 
the scan of a scanner 7 - the fixed point and activity car 2a are performed whenever it is crossed, and 
they correct activity car 2a to the right location on moving trucking 3. 

[0016] Moreover, if it is judged based on the location data and path data which were detected by the 
positioning sensor 20 that activity car 2c arrived at the unloading location P2 as shown in drawing 1 , 
activity car 2c will stop. And while turning the posterior part side of a loading platform to an eject 
direction, rise actuation of the rise/down mechanical component 26 is carried out, a loading platform is 
raised, and the earth and sand in a loading platform are discharged. If unloading is completed, activity 
car 2c will load a moving trucking 3 top again, and will start migration towards a location P2. moreover, 
activity car 2a mentioned above also in activity car 2c and 2b - the same ~ the scanner 7 of a fixed 
station 1 - moving trucking 3 - the fixed point - the time of scanning - this scan - location **** is 
performed whenever it is in agreement with the fixed point. In addition, the activity situation data of the 
activity cars 2a-2c are transmitted to a control center 5 through the optical-communication machines 10 
and 12, and are supervised through a monitor 41. 

[0017] such this example - setting the scanner of a fixed station - the moving trucking of an activity 
car - predetermined spacing the fixed point - a scan — carrying out -- this scanner - a scan - by the 
distance robot, when the collimation of the activity car which carries out autonomous transit in the fixed 
point is carried out since it constituted so that the distance to the activity car by which the collimation 
was carried out might be measured and it might ask for the current position of an activity car with this 
distance data and the include angle detected with the horizontal angle and the angle-of- vertical 
measuring instrument, it can measure efficiently with high precision at low cost, and location 
appearance of the location of two or more activity cars by the single fixed station is carried out, and it is 
made. Therefore, a help also becomes unnecessary while it becomes unnecessary to install a laser 
reflecting plate like before along with moving trucking. Moreover, by comparing the measured location 
data with the path data set up beforehand, the location of an activity car can be corrected and 
autonomous transit of the activity car can always be correctly carried out along with moving trucking. 
[001 8] in addition, the construction whose this invention runs not only this but a soil construction site 
although the above-mentioned example described that activity cars, such as crawler discharge, carry out 
location appearance ~ a heavy industrial machine ~ the mobile of an except - it can use also for 
carrying out location appearance, moreover - the above-mentioned example - a scanner - the fixed 
point - although it was made the configuration which can be scanned and the distance robot was 
described about one case, this invention is not limited to this, for example, each scan which makes a 
scanner immobilization, prepares the distance robot of optical [ two or more ] or an electric-wave type, 
and performs each of this distance robot with a scanner - the light for ranging which you may arrange 
towards the fixed point, and also carries out outgoing radiation from one optical distance sensor - a 
beam splitter - dividing - each scan - you may make it the configuration irradiated towards the fixed 
point. 
[0019] 

[Effect of the Invention] It scans, the scan means which was formed in the fixed station according to this 
invention as explained above - the moving trucking of a mobile - much locations - the fixed point - 
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Since it enabled it to measure the location of a mobile on the basis of a fixed station when the 
collimation of the mobile which is carrying out autonomous transit along with moving trucking was 
carried out by the scan means by the single fixed station, it can measure efficiently with high precision 
at low cost, and location appearance of the location of two or more mobiles which work in an activity 
area can be carried out, and it can be carried out. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fixed station set as the criteria location in an activity area, and two or more mobiles which 
move along with the moving trucking which appointed the inside of said activity area beforehand, it 
prepares in said fixed station — having — said moving trucking defined beforehand — much locations - 
the fixed point - with the scan means to scan the location appearance of the mobile characterized by 
having a location measurement means to measure the location of a mobile on the basis of said fixed 
station when the collimation of the mobile which is prepared in either said scan means and a mobile, and 
is carrying out autonomous transit along with said moving trucking is carried out by said scan means - 
carrying out ~ equipment. 

[Claim 2] the location appearance of the mobile according to claim 1 characterized by consisting of 
distance robots to which said location measurement means carries out outgoing radiation of the existing 
directive electric wave or directive light beam, and installing this distance robot in said scan means — 
carrying out — equipment. 

[Claim 3] claim 2 - setting — said distance robot — each scan of said scan means — the location 
appearance of the mobile characterized by having two or more radio sources for ranging or light sources 
which carry out outgoing radiation towards the fixed point, respectively ~ carrying out - equipment. 
[Claim 4] claim 2 - setting said distance robot - the one light source for ranging having -- the light 
from this light source - a splitter -- dividing — each scan the location appearance of the mobile 
characterized by carrying out outgoing radiation towards the fixed point - carrying out - equipment. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] it is the outline block diagram showing the case of the activity car of reclamation 

construction of this invention where it applies for carrying out location appearance. 

[Drawing 2] It is the block diagram showing the configuration of the control section of the fixed station 

by this invention, and an activity car. 

[Description of Notations] 

I Fixed Station 

2a-2c Activity car (mobile) 
3 Moving Trucking 

7 Scanner 

8 Distance Robot 

I I Target 

10 12 Optical-communication machine 

1 3 Horizontal-Angle Measuring Instrument 

14 Angle-of- Vertical Measuring Instrument 
20 Positioning Sensor 
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DRAWINGS 




[Drawing 2] 
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